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SAFETYSPOT

Regular readers 
will have already 
established that I 
always have a bit 

of a problem getting down to it 
when starting this safety feature. 
Often I will start with some kind 
of completely unrelated waffle… 
perhaps a weather comment; I’ve 
even been known to chat about my 
dog (Jed) – and sheep have figured 
in more than one introduction. 
The reason for this artistic 
procrastination is that, working 
in a busy office, it can sometimes 
be difficult to get the mind into 
the right place in time and space. 
I’ve heard other writers say that 
the hardest thing to do is getting 
started and, in this regard, I’m a 
bit like an old moped and need 
a bit of pedalling to get going. 
Not that I know many writers, of 
course. How am I doing so far? I 
know… not so well!

Just as I was about to give up all 
hope and move on to something 
else, perhaps a different career, 
I received a blast of inspiration 
in the form of a Civil Aviation 
Information Notice entitled, 
Measurement, Computing and 
Reporting of Atmospheric Pressure. 

Aha! Something tangible to  
write about – the moped engine 
finally ignites.

Now, I get to read, as I’m sure 
you will imagine, a fair number 
of bulletins and notices, but this 
one took me back a few years, 
actually to the first weeks of my 
apprenticeship. “Right you lads!” 
I can still see the supervisor’s 
bespectacled face and his finger 
sweeping the room across our 
gaze. “You are the lucky chaps that 
will be moving to SI.”

Bemused, wondering what on 
earth he was talking about, a few 
of us looked up from our various 
cube-filing exercises. “From now 
on, inches and all things colonial, 
or at least Commonwealthian, 
are a thing of the past. It has 
been decreed that Britain, and 
all it stands for, is about to be 
subsumed.”

I looked down at my cube which, 
as it happens, didn’t look at all 
square whichever way I held it, 
and then at the drawing. The 
drawing was quite clearly marked. 
The sides of the cube should 
be one inch and the tolerance, 
there in black and white, +/- 
0.000000001 inches… Mmm,  

I will need loo paper to get that 
kind of accuracy and I’ve only got 
four years.

For the next few years, perhaps 
40 or so, we’ve still just been 
about to change to the System 
International standards of 
measurement. The trouble is, I can 
testify that none of this has filtered 
down to the LAA membership if 
the various weights and measures 
declared on the renewal forms 
are anything to go by. Anyway, 
back to the Bulletin. I am happy 
to announce that UK Air Traffic 
Services, with effect from the 17 
November 2011, will no longer… 
wait for it… be using the millibar. 
From then only the hectopascal will 
be recognised. Don’t panic though, 
no need to get the calculator out, 
a hectopascal is exactly the same 
as a millibar… I know, I know, 
29.92in. No, no! I’m not going to 
be tempted into a long purposeless 
rant about the ‘good old days’ or 
the ‘juggernaut of change’.

Fabric Failure in Jodel 
d120a
About the same time as I was 
making my very first attempts at 
filing strange shapes in mild steel 
in school metalwork classes, a 
Belgian-registered Jodel D120A 
was having its fabric replaced, 
I’m not sure why or where, but 
it’s in the airframe logbook so 
one assumes it to be correct. 
The aircraft that sits at the 
centre of this particular incident, 
a Wassmer-built Jodel, was 
constructed in 1964, only three 
years before this logbook entry of a 
fabric replacement, so the original 
fabric didn’t last long, unlike the 
second attempt. The replacement 
fabric lasted until May 2011, some 
43 years.

Getting a bit discombobulated? 
Let me start from the beginning.

Keen LAAer and retired 146 
Captain, Jim Alexander, was flying 
his D120 back to his home field 
near Lichfield from a trip to Wyton; 

a STiTcH in TiMe
How do you think we should be assessing fabric and internal structures?

This picture shows just how much fabric was lost from the wing of a Jodel 
D120A. As you can see three (of the four) bays were lost although, in this 
case, the aircraft’s handling was not much affected and the pilot was able 
to land safely  (Photo: Malcolm McBride)

With Malcolm McBride
Airworthiness Engineer



JULY 2011 LIGHT AVIATION 63

With Malcolm McBride
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‘out of sight’ 
mustn’t mean ‘out 

of mind’ 

the weather was a fairly typical 
showery day in May. You know, I’m 
sure, what I mean by that – good 
visibility generally, but some cloud 
dodging required to stay VFR, 
especially around the showers. 
Jim said that he lowered the nose 
a little and began a gentle turn to 
avoid some local scud when he 
heard an unusual noise and the 
aircraft started to turn gently to 
the right and drop its nose. Jim 
checked his ASI and noticed that 
the aircraft had accelerated in  
the descent to about 110kt, well 
within the velocity envelope for  
the D120 (the Vne is 135kt), but  
a little quicker than normal. A 
small application of left stick 
stopped the roll and the aircraft 
was brought back to straight-and-
level flight.

Jim checked around visually to 
try to establish the origin of the 
aforementioned ‘unusual noise’ 
and was horrified to see that 
a fairly large section of fabric 
was missing from the top of the 
starboard wing. Looking at the 
percentage of missing top surface 
and thinking about Bernoulli, 
he was quite surprised that the 
aircraft was still functioning 
so well. Jim landed as soon as 
sensibly possible, at the Welland 
Gliding Club site near Corby, and 
noticed that, as he increased 
his angle-of-attack during the 
landing, the out-of-trim rolling 
moment decreased to almost 
nothing. Clearly, at lower speed 
the outboard sections of the wing 
were taking more of the load due 
to the Jodel’s legendary washout. 
Jim quite rightly fired off an 
Occurrence Report to the CAA  
and then let us know about it  
here at HQ.

Jim has a really good hangar/
workshop facility at his Lichfield 
strip, so he decided to disassemble 
the aircraft at Welland and 
transport it back home by road 
rather than risk flying back with 
a temporary fabric repair. This, in 
my view at least, was the correct 
decision. As soon as I was able,  
I drove up to Lichfield to have a 
look for myself and, between us, 
I think we have established why 
so much fabric had departed the 
airframe, never to be seen again.

Let me say from the outset that 
the reason for this fabric failure 
was straightforward: age-related 
decrepitude! I cut a small sample 
strip and conducted a pull-test on 
the fabric itself and the resistance 

Here is one of the pieces of 
evidence about the age of the fabric 

‘20.11.67’. Other evidence came 
from the logbooks   

(Photo: Malcolm McBride)

A small strip was cut out of the 
unaffected wing simulating a 
rip then the tearing force was 
measured. This tearing force varied 
a bit across the chord but the most 
resistance that was measured was 
about two ounces 



to tearing was so low that, in 
places, it was difficult to measure. 
But here’s the rub: if you looked 
at the other wing externally and 
pressed the fabric with your thumb 
in the time-honoured manner, 
you would have thought that the 
fabric was in good condition. Had 
I tested it that way at an annual 
check, I would have probably 
have signed the aircraft off as 
airworthy, so I am not going to 
start remonstrating that the Permit 
renewal wasn’t done properly. All 
the usual checks had been made 
at the last Annual and the aircraft 
looked in pretty good condition.

On my return to Turweston I 
chatted to both the Chief Engineer, 
Francis Donaldson, and Ken 
Craigie, the Chief Inspector who, as 
you know from pictures in the last 
month’s magazine, have more than 
40 years LAA experience behind 
them. Both of them agreed that 
Jim’s incident is a wake-up call to 
all of us who share responsibility 
for the more elderly aircraft in the 
LAA fleet. I then spoke to quite 
a few LAA inspectors who have 
particular experience with fabric 
aircraft (and thank you for your 
time, chaps).

Somebody said that I ought 
to talk to the British Gliding 
Association as it has instituted a 
four-yearly inspection schedule for 
all wooden gliders. This inspection 
requires that inspection holes are 
cut into the lower surface of the 
wing fabric so that the underlying 
structure can be checked. This 
check also includes an inspection 
of the attachment of the fabric 
to the ribs. I spoke to a couple 
of senior engineers working with 
the BGA and they explained that 
this comprehensive inspection 
requirement is unique to the UK 
and came about after a nasty 
structural failure on a Schleicher 
K7 training machine back in 
2004 when two people were 
killed. Investigators subsequently 
discovered that a glue joint had 
failed near the airbrake enclosure; 
this caused the starboard wing 
to fail. Several of the UK wooden 
glider fleet have been condemned 
as a result of these checks, and 
many have had glue failure to a 
lesser but still serous extent.

I was reminded of a recent 
conversation with Stampe guru 
Andy McCluskie, on a visit to 
see the inside of a wing he was 
repairing. Andy was worried that, 
because ‘modern’ fabrics appear to 
last forever, there is a tendency to 
ignore the underlying structure. He 
pointed out one or two areas in the 
wing that had twisted or buckled 
over time, and glue that had come 
unstuck with age, but this damage 

and distortion couldn’t be seen 
with the fabric on.

The reason I mention these 
conversations is because an 
owner of an aircraft should always 
be mindful that just because 
you cannot see a component it 
doesn’t mean that it isn’t subject 
to the same degrading forces as 
components you can see. Thinking 
about it, the opposite may be the 
case. In other words, ‘out of sight’ 
mustn’t mean ‘out of mind’. 

Being mindful is one thing, 
building a thorough inspection 
into the aircraft’s maintenance 

programme is another, especially 
when it comes to cutting holes in 
fabric. During my discussions with 
LAA stakeholders, I can honestly 
say that every single person  
I spoke with agreed that it is  
about time that we looked again  
at the inspection rules we use  
with regard to the inspection of 
ageing fabric.

I am reminded of the early 
discussions surrounding ‘On 
Condition’ and ageing engines 
when we had to balance the 
relative costs between inspecting 
and not inspecting, and the 

changing consequences of making 
the wrong decision. I remember 
that, as a community, we decided 
that we shouldn’t be frightened 
of requiring special checks which 
come about simply because many 
of our machines are moving into 
old age.

I hope that you can tell, by 
my perhaps rather excessive 
explanations about discussion and 
deliberation, that I don’t want to 
be accused of overreacting to this 
fabric failure by suggesting that we 
sleepwalk into imposing mindless 
fabric life limits. That said, judging 

This picture shows why the aircraft lost the whole panel. The rib stitching, which should have acted as a rip stop, 
had sawn through the strengthening tape and the wing fabric, and was therefore not doing anything useful. Notice 
the slip tape on the surface of the rib, this is sometimes used where a wing is stitched so that the wing fabric 
tension is constant across the wing. In this case slip tape had been used even in areas that weren’t stitched which 
allowed for movement in the fabric (Photo: Malcolm McBride)

Here are pictures of two devices that are designed to test fabric although both cause damage. The right-hand 
picture shows a Maule tester which measures the force required to punch a hole in the fabric. The left-hand picture 
shows a Betts tester in action; this device effectively measures the resistance of the individual yarns. It was 
developed for use on Dacron fabrics used on flex-winged microlights. During testing of the Jodel that had the fabric 
failure, Maule figures between <2 to between 4 & 5 were recorded and the Betts tester recorded a failure at about 
1,200gms. One problem with both these devices is that they are measuring the effects of the paint finish without 
which, I can guarantee, almost no load would have needed to be applied before failure (Photo: Malcolm McBride)
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by the amount of fabric that was 
lost off Jim’s wing, I think that 
we’ve been lucky to get away  
with a serious accident here and, 
without tighter inspection rules, 
problems with this aircraft’s 
covering could have been spotted 
before the failure.

So, how might Jim’s event have 
been avoided? 

This machine, as has already 
been said, was last re-covered in 
1967. It’s my feeling, and that of 
everybody else that I’ve spoken 
to, that this fabric had more than 
served its time. The aircraft was 

covered in Irish linen and appears 
to have been carried out generally 
to a fair professional standard.  
The rib stitching was well done  
and the waxed string used was 
still in good condition. When 
the aircraft was re-covered the 
likelihood was that the expected 
life of the fabric would have 
been about ten years, so it was 
remarkable to find it still on the 
aeroplane some 44 years later.

This Jodel was imported into the 
UK in 1998 on a C of A. A thorough 
check of the logbooks (and a chat 
with the previous owners) revealed 

that the aircraft was repainted in 
1987 so, at the respray, the fabric 
was already 20 years old.

I did notice that, apart from a 
small area along the leading-edge, 
the fabric was not glued to the 
‘D’ box or to the area aft of this, 
over the wooden box spar. This, in 
my opinion, was the originating 
reason for the complete failure of 
this section of wing rather than the 
small, localised (perhaps better 
‘contained’) failure that would 
have occurred had the fabric 
been more firmly secured. Let me 
explain. During the pull tests I 

conducted, it became apparent 
that all of the rib stitching had 
failed back to a point about two-
thirds aft. In effect, because the 
wing fabric wasn’t secured to the 
underlying structure at the front 
of the wing, it was able to flutter 
slightly in the slipstream and, over 
time, this caused the stitching 
securing the fabric to the ribs to 
saw through both the fabric and 
fabric tape.

In other words, for one reason 
or another, the top wing skin was 
not attached to the underlying 
structure except around the edges. 

I spOke to the pilot of this Steen Skybolt that recently lost the fabric off the 
top wing. In this case, the fabric wasn’t Irish linen but the more modern 
polyester Ceconite. This particular incident is still being investigated by the 
Irish authorities so the cause of the failure has not been established, the pilot 
explained that he may have suffered a bird-strike during an aerobatic routine 
which may have precipitated the event. The aircraft was built in 1977 and 
this was the age of the fabric. As it turns out, the handling of this aircraft was 
severely affected and had it not been for the pilot being a very experienced 
aerobatic flyer, this incident may have ended in tragedy.

STeen SkybolT

Here’s a picture sent in by Jodel guru, Dave silsbury, who operates a repair 
facility at Dunkeswell. Dave’s lost count of how many Jodel’s he re-covered. 
Fabric removal is necessary sometimes to inspect the underlying structure. 
This is another example of widespread glue failure compromising the 
structure.  (Photo: David Silsbury)

In this picture you can see that the leading edge of the tailplane has 
grown because of water absorption. You can see that the structure has 
become unglued and what started as a strong I bean has ended up as 
two sticks and a bit of nothing. In other words, completely ineffective.  
(Photo: David Silsbury)

With Malcolm McBride
Airworthiness Engineer

➽
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Just as I was about to send ‘Safety 
Spot’ off to the Editor, grab my 
bag, and disappear out of the door 
– next stop the Aegean on my 
holidays – fate struck an awful blow 
to my plans. I received an email 
from the owner of an autogyro 
letting me know that a thorough 
pre-flight inspection had probably 
just saved his life.

After I read through the email, 
sent by LAAer Stephen Hart, and 
checked the photographs he 
supplied, I picked up the telephone 
for a chat. Stephen explained 
that he was on a flying holiday to 
Germany with a fellow autogro 
pilot when, during the pre-flight 
inspection at the departure 
aerodrome in France, he noticed 
hairline cracking emanating from a 
bolt hole in the blade attachment 
and realised that this was the end 
of his holiday.

Stephen sent me a couple 
of pictures and is sending the 
actual rotorhead back to the US 
manufacturers – so we are right at 
the beginning of our investigations 
into this materials failure. I spoke 
to Tony Melody, one of the LAA’s 
autogyro experts, to get his take 
on this incident. Tony said that this 
type of blade and head assembly, 
supplied by Dragon Wings, is 
very prone to blade slap (or, more 
correctly, flap) although, at the time 
of writing, I haven’t established 
whether this particular head 
had been involved in a dynamic 
instability incident of this kind 
which may have overstressed the 
head at some point in the past.

One thing that is unusual about 
Stephen’s machine is that it is 
powered by a Rotax 912 engine. 
This could be relevant for two 
reasons; the first has to do with 
the increased normal operating 
weight of the aircraft, the second 
might be connected with systemic 
vibration causing fatigue. As I 
have explained, we’re right at the 
beginning of this one. One thing  
is pretty certain, this item would 
have failed in flight had the 
cracks not been spotted by the 
very diligent pilot, so, good spot 
Stephen, well done.

With that I shall bid you adieu, 
don’t forget to let us know about 
your thoughts/experiences with 
regard to fabric inspection.

Fair winds. ■

“He noticed 
hairline cracking 
emanating from 
a bolt hole in the 

blade attachment” 

What stopped all the fabric 
disappearing from the top surface 
completely was the fore and aft 
securing strip screwed down at 
the ‘crank’ to prevent the natural 
geometric ‘pull off’ that the fabric 
would encounter at this junction.

Because there were no 
inspection panels cut in the lower 
surface of the wing, the inner face 
of the fabric and its associated 
stitching could not be inspected 
and this rib stitching failure could 
not have been seen. Everything 
looked pretty good with even 
quite a detailed inspection of the 
outer surface, but that missed 
the developing problem. As it 
happens, the actual wing frame 
was in very good condition 
although, just as with the rib 
stitching, if it hadn’t have been 
structurally sound nobody would 
have been any the wiser.

One of the problems of 
designing an inspection protocol 
is determining the basis upon 
which the particular schedule 
should be designed. Sometimes, 
this can be straightforward. 
Wear rates, for example can be 
measured. Tests can be conducted 
to establish material’s progressive 
failure through fatigue. Trauma, 
like a heavy landing or a ground-
loop can, perhaps should, trigger 
special inspections. In the world 
of the homebuilt Permit aircraft, 
the best inspection routines are 
based on operational experience. 
This month’s ‘Spot’ has focused 
on Jim’s fabric failure but, as I’ve 

suggested, this is not just about 
the predicted life of a particular 
fabric, a material that can be 
affected by many factors.

Some inspectors have 
complained to me that the LAA 
hasn’t a sufficient number of 
rules in place requiring fabric 
removal. They have said that 
owners are reluctant to remove, 
or cut holes in, what appears to 
be a perfectly good covering. I 
have some sympathy with those 
who have requested tighter rules. 
But, in actual fact, the guidance 
is there already, and it’s pretty 
comprehensive. 

The strong likelihood is that 
the maintenance schedule that 
the owner of a Permit aircraft 
will be using as the basis for his 
or her aircraft-specific Generic 
Maintenance Schedule will have 
been based upon the Light Aircraft 
Maintenance Schedule (LAMS). 
When it comes to the inspection 
of internal structures and aircraft 
skins there is a clear requirement: 
‘the need for removal of fabric 
for detailed inspection of 
attachments must be assessed 
when accomplishing this task at 
the annual check.’

This assessment should be 
based upon guidance offered by 
the CAA in CAP 747, Mandatory 
Requirements for Airworthiness. 
Fabric inspection is covered in 
Generic Requirement No 8 (which 
some of the old-timers will 
remember as AN No 20); this 
document can be downloaded 

from the CAA’s website and, if you 
own a fabric-covered aircraft,  
it’s worth the effort to read  
it. Section 4 of this document 
covers the issue very well and 
states that a Permit may not be 
reissued unless the following is 
complied with: ‘all fabric aircraft 
must be internally inspected to 
establish and suitably record  
their structural integrity. The 
depth of the inspection must be 
relative to the age of the aircraft, 
inspection history, known usage, 
storage conditions/hangarage and 
the elapsed time since the last  
full inspection.’

The Generic Requirement goes 
on to spellout the following: 
‘Inspections must be performed at 
a frequency not exceeding three 
years. Access holes may have to 
be cut to facilitate inspections…’

That’s it for the time being on 
this subject, but I’m sure that this 
will not be the end of the story. 
We’re very interested in what 
you think about this, so what’s 
your view? Do you think that 
we should be more ‘draconian’ 
with our requirements or do you 
think that this particular failure 
has sent a warning shot across 
our cumulative bows and that 
we’ll remember that fabric will 
always have a life and an eventual 
re-cover should be built into the 
maintenance schedule? Please 
make the effort to write (or email) 
and let us know your thoughts) 
– we’re genuinely interested in 
your experiences.

Fabric, like any other material, is subject to ftigue. In this picture you can see the results on the surface of the 
wing, underneath the damaged paint it, most probably anyway, failed fabric. Areas like this that you find need 
to be investigated by removing the damaged paint completely and checking the quality of the fabric beneath. 
The usual method is the ‘calibrated’ thumb, but be careful as modern paints can be very tough. The thumb 
check on this aircraft didn’t reveal any problems until the paint was removed, then it was very clear that the 
fabric had lost most of its strength. (Photo: Malcolm McBride)



With Malcolm McBride
Airworthiness Engineer
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Montgomerie-Bensen B8:  
rotor head cracks

Left: Here is a close-up of the  
crack – difficult to see but proof  
of the importane of check, check 
than check again.  
(Photo: Malcolm McBride)

LAA Project Registration 
Kit Built Aircraft   £300
Plans Built Aircraft  £50
Issue of a Permit to Test Fly  
Non-LAA approved design only  £40
Initial Permit issue 
Up to 390kg  £320
391 - 499kg  £425
500kg and above  £565
Three seats and above  £630
Permit renewal 
Up to 390kg  £105
391 - 499kg £140
500kg and above  £190
Three seats and above  £210
Modification application 
Prototype modification £45

Repeat modification £22.50
Transfer 
(from CofA to Permit or CAA Permit to LAA Permit)
Up to 499kg  £135
500 kg and above £250
Three seats and above  £350
Four-seat aircraft 
Manufacturer’s/agent’s type acceptance fee  £2,000
Project registration royalty  £50
Category change
Group A to microlight £135
Microlight to Group A  £135
Change of G-Registration fee
Issue of Permit Documents following G-Reg change £45
Replacement Documents
Lost, stolen etc (fee is per document) £20
Latest SPARS - April 2009

laa engineering Scale oF cHargeS 

Above: this is the rotorhead 
where stephen found the crack 

that ended his flying holiday but 
had he not inspected the aircraft 
thoroughly during the pre-flight 

inspection, it may have ended 
his life. Always do a thorough 
pre-flight, never assume that 

something’s Ok.  
(Photo: Stuart Hart)


